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The variability of surface layer soil water content under
plastic mulch dripping before and after irrigation

TAN Shuai, WANG Quan-jiu, LUO Xiao-dong, MA Yuan
( State Key Laboratory Base of Eco — Hydraulic Engineering in Arid Area, Xi’ an University of Technology, Xi’ an, Shaanxi 710048, China)

Abstract: In this research, classical statistics and geostatistics were combined to research the characteristics of spa-
tial variability for surface layer soil water content in a area of 20 m x 20 m cotton field by dripping under mulch before
and after the irrigation. The primary results showed that the variation coefficients ( CV) for surface layer soil water before
and after irrigation were 28.7% and 21.8% , respectively, exhibiting moderate variability. The particle distribution
could provide a basis for the variations in CV of water content before and after irrigation. Additionally, the semivariogarm
function for surface layer soil water content before and after irrigation could be described well by Gaussian model ( R?) .
The corresponding ratios of spatial heterogeneity ( Co/( Cy+ C)) were 0.201 and 0.324, respectively, indicating strong
and moderate spatial dependences, respectively. After irrigation, the spatial autocorrelation of surface layer soil water
content became decreased. The reference sample step lag of study region could be adopted by 4.373 m. Moreover,
Moran’s 1 for surface layer soil moisture before and after irrigation followed similar trends with the lag distance. The au-
tocorrelation of surface layer soil water content before irrigation was more significant than that after irrigation. Lastly, the
results of Kriging interpolation showed that spatial distributions for water content before and after irrigation were similar
and showed obvious variabilities. Water content after irrigation was more complex than that before irrigation.

Keywords: plastic mulch drip irrigation; surface layer soil water content; spatial correlation; Kriging
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Table 1  Statistical characteristic values of surface layer soil water content
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Measure time n Mean/ % Std. /% Min./%  Max./% CV/% Skewness Kurtosis Type of distribution
HETT Before irrigation 121 10.61 3.05 5.08 21.21 28.7 0.390 0.466 N
HEJG After irrigation 121 15.48 3.37 6.30 21.69 21.8 -0.398 -0.154 N
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Table 2 Mean and coefficients of variation for soil

particle distribution

Type of particle n Mean/%  CV/%
FkL Clay( <0.002 mm) 121 4.380 10.7
FYE Sil(0.002 ~0.02 mm) 121 21.595 10.5
kL Sand(0.02 ~ 2 mm) 121 74.025 3.7
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Table 3 Pearson correlation analyses of soil parameters
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ZKL Clay 1.000
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WERT 7K Water content before irrigation 0.299" " 0.306" ~ -0.306" " 1.000
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Table 4  Spatial variation parameters of variogram for surface layer water content
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WEHT Before irrigation =37 Gaussian 1.95 9.69 0.201 4.573 0.885 0.935
WEJG After irrigation i Gaussian 3.50 10.79 0.324 4.347 1.16 0.907
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